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equal to the downward pressure of the air, and so molecules of water
leave the liquid in great quantities and become steam.
Not only do the molecules interchange with one another; the atoms
also interchange. An atom of hydrogen may leave one molecule and
join on to another. There is a constant interchange amongst these lively
particles.
One of the early experimenters with heavy hydrogen incautiously
stored his supply of it over water. In most circumstances that is a good
way of storing a gas. But when the experimenter came to use his store
of heavy hydrogen all he found was a supply of ordinary hydrogen. He
had forgotten that atoms are constantly interchanging. The atoms in
his little store of heavy hydrogen had interchanged with hydrogen atoms
in the much greater mass of water over which the gas had been
stored.
ISOTOPES   WERE   MIXED   WHEN   THE   EARTH   WAS   YOUNG
The interchange of atoms should explain why isotopes are seldom
found unmixed. There has been ample time in the many millions of
years of the earth's history for complete mixing. Molecules are most
active in the gaseous state, less active in the liquid state, and least active
in the solid state. The complete mixing of isotopes appears to have
taken place at an early stage in the history of the solar system, when the
elements were in a gaseous or liquid condition. Samples of iron from all
sources, for example, prove to have exactly the same atomic weight.
Occasionally meteorites fall on the earth from outside space. Samples
of iron from these meteorites have the same atomic weight as terrestrial
iron. This suggests a common origin, and a very thorough mixing of
isotopes, at any rate in the colder parts of the solar system.
The only exceptions are found amongst the radioactive elements and
their products. Ordinary lead has an atomic weight of 207.2. Lead
from radium minerals has an atomic weight of 206, and that from
thorium minerals 208. We have the natural isotopes from radium and
thorium minerals; ordinary lead is a mixture of these and other isotopes.
The reason for the existence of unmixed isotopes of lead is that this
lead is newly formed by the breaking up of atoms of radium and
thorium. It has not had time or opportunity to become mixed with
other isotopes of lead.
ATOMIC   WEIGHTS   OF   ISOTOPES
The atomic weights of some elements are almost exact whole
numbers; others are far removed from being whole numbers. Antimony,
for example, has an atomic weight of 121.76. We have seen that the mass
of an atom depends on the number of protons and neutrons in the
nucleus. It might appear therefore that all atomic weights should be
whole numbers, since there is no such thing as a fraction of a proton or
neutron. The existence of fractional atomic weights which could 00*
be explained away as errors of measurement, was one of the gravest